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2 — 1 0-efc5ri:*siif*L-V\ BufBT/V'=J'^v'* 
2-1 0T-fo5ri:*W*UVH T 

[004 8] ^\^T )\'^>^'f-^^^^^M.=i-W\^^ 1 ~ 
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m&misfimT^ h'm(o^mm^mit. i~i o-e 

~ 1 0 -efo 5 w i: s ^. fiuiail§)t5i^11lfeT 5 / S 
/W<^^ /vScO^«J^.^^«> 2 ~ 1 0 -C-fo 5 r i: 

me^W'f' KS©f!»-tt. K^s-^^n^. Btl » 

10 0 4 9] (n) ^^^i^fk-a-ife) 

^ m J; o T * «5 5 :i i: -e t o . :5^'Ffi.iSt+^ ^ »^ _ 

(WinMOPAC2000. S±a (*^) Sr^^^tT^^W-aH- 
» Sr'fT \ 't>'^^ S < Jfc 5 ± 5 ^i^^ 

10 0 5 01 SfllEiti^flt)^<C#4^^t-&1^t I'-^f*^ '^i^^ 

-fscis: (A) 

^^l_Ll_X-L2-Ar2 

(A) ^C*5l^T. A r 1*5 J:U^A r 2(i^* $fe 

-OCO-. T/V'#>^i^S^*^»*^^''=^^^^^^^** 

^'(A) }Ciol--C, ArltXtAr2<0/j:i-^«*M 4 
■ 0 a[eJl±T?fo 5 - t H/ \ 

[0O5ll5i4^x A rld3J:tJ«Ar2|±#*3!fcScL-C3? 



iff 

yTi^:/S*5-t*i^5. 

10 0 5 21 HtflE3^«iSSi: U-Cli, -^i^-^^-S. 7 7 
VS. ^:i-7^vS. ea-zuS, ;i-^1>->'-/vS. ^ 

T'/-/vs. 'i'^y>^-/^s> hyr>'-/vs. fy-^ 
it-^m^m-t?>^mmn<omt 2 ~ 2 o x^fes ^ t 

*b<, 2~1 2-Cfe5ri:dS^^t-»*l-''^ 

[0 0 5 31 stria»:t^'fk-&'tfe>*s;ft-r5^§i^sttem» 

^ (^{*:6<)tCfiF. CI. Br. I) > KKD=5rVS, 
v-T/a. r5/« («SiJ;ttf. 

if) , :=hnS, :?^>'V**. ^/v/<^'< /u& mx.t£. 
N-3r^/v*/w^*i'/vS. N. N-i';'^/^*''^^^* 

N-;^-?"^!"^ W KS. N. N-i^^^^/V"? W K 
N. N. N' - h y ;^ '^"/V"? ^-f KS''* if) . T/v 
^W(«^Jx.tf. /^/v». T'Di^/vS. 7' 

10 nf/vX. t e r t -T5:>'VS'tCif) . 

T/v^^/vS (tfil^tf. t'=/vs. ry/w*. -.^-fe^ 

^'y^. tVV;a--JrvS. :/h^vS. -?>^/V'^^ 
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18 



[00541 WtaamSi: U-Ctt. -5^:/l^^. v^T 




Tv-zw^^VS, T'Wi'TS/a. T/l'=«=3fv^*/V' 

(00 5 M «&fS-)S^ (A) ^c:io^,^T. Lli3<tt;L2 
fi'S-^Ji^tbT. -OCO-, T/V^^>'S^fc»±T^^ 

t*;6S#tfbn5, Li*;j:U«L2a: L-C»*b<H. T/v 
U':/;i-:3p VS* fctt- o c o - -efc 5o 

[0 0 5 61 mtr-^B^ (A) tC*5l/^T, X(i*^-a-. 

v'^vSSrSi-,. BlilS-«S:^ (A) tc*J^,^-C, Ll-X 
-L2-e^$n5g655-«3tco5*>, ^?4L'<^i^ trans- 
20 1, 4— S/^f a^^lf-|^>'i^:&/V3i^=^/l'^='f-V, trans- 

(0 0 5 71 EATtc, HulB-«i^ (A) 

[0 0 5 81 

[^k 1 1 



9H3 (7) 




[0 0 5 91 



[<k2l 
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[0 0 6 4] 




CH3 n-C^Hg 



[0 0 6 5] 



lits] 
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(14) 



[0 06 61 




[0 0 6 7] zh,hcoit^mixmm»fO'^^:)jm\zm 22^^—:^ ( 1 9 7 9 : msm. 93^—1^ ( 1 

i;T-tfi£-X?t5. Mol. Cryst. Liq. Cryst.. 5 so 9 8 2¥) : 1^145^. lU-^-v- ( 1 9 8 7¥) ; 1^17 
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43'<— V? (1 9 8 9^) ; J. Am. Chem. Soc. . 11 
3^. 1349'<-i^ (1 9 9 l¥) : ISlllS^. 5346'<-v' 
(1 9 9 6^) ; IS)92#. 1582-i— :^ (1 9 7 0^) ; 
J. Org. Chem., 40^. 420^- v' (1 9 7 5^) ; Tetr 
ahedron, 48^16-g-. 3437-i-v= (1 9 9 2¥) ; JjCir 

[0 0 6 8] BulEU'i?— r— v'3>'fiSjl!lt UT. 2o 

^#m-a-ife»fis ■fe/H3-;^T-fe7'— h 1 0 oesgpiw 
MUX. 0. 0 1~1 0Kai»S5Ap-r5©;6S»*L<. 
0. i~8K»lf|5^J!)P-rsroii5J;<?»^U<. 1~7K 

[006 9] fttrlEjffiff^^/VAJCtt, «««)t>i44r5fe& 

3i;^7'/K?5Wcf*. V])7z^^/vy^:^y=>^~V (TP 
P) feitJf hy ^ I^v'/l'*;^7jt— S (TCP) ^5-^* 

■T'/vrofi^lCfi, v'^^^-./l'^^^ ix- h (DMP) , v*^9=- 
^1,-7^ l^—]. (DEP) . v':/5^/V'7^ u— h (DB 
p) , '^^^f-fvy-^u—V (DOP) . 'yy:c—/v7 
9 u— h (DPP) Hi.xy-'^^f-ii^'^^'yi^y^ 1^— K 
(DEHP) ;65-^**l-^o ^':t>'gS^;^x/K^fiRI»-fi> 
0-T-1r'9^/V'^3i>'^ MJrc^^'i' (OACTE) fc'J;!/ 
0-T'z'J-f^^=^^-y'WiV'}^f-^^ (OACTB) 

>?/V®Erc;»:x/W5S'5Ill^J (DMP, DEP. DEP. D 
OP, DPP, DEHP) *S&4L<fflV^e)H5. DE 

pjoj;a'DPP*5#{c$?* Lv\ ■5Iii^^l|c^^^^Lv^ssA^ 

;^T-fex- h<^S*-jy"l't:o. 1~2 5^fl:%t?*)5:i 

i:;ei5»^U<, 1~2 0K*%T?fc5rt;!iS$e>f-»* 
U<, 3~1 SlCiro-CfeSwi^^Stif^L-V^ 
(0 0 7 0) Bufa5£#7^/wAtcH, '^\\cVi±^ (03, 

g'14'(t^iJ, ®JS3S^1, T^i/) ^^APtT-bivv -^Mk 
BSit^JlCOt^Ttt, ^r>g¥3- 1 9 9 20 l-i-, IH5- 
1907073-^, p]5-194789^. IH5-27 
1471 -i", Ir16-107854 ^cO#^«Jc:|S«fe*Sfc 



10 



20 



28 

0. 0 i~iKl:%i?*>5:ifc*W*b<, 0.oi~ 

0. 2K»%Xfc5ni:d5$t>{ci[f4 LV\ mipft;*^ 
0. 0 lKl:%*7^T-$>5^, ^feMtBS±^J©^**5t5t 
A/if^*?>ttJii/\ ^pft;iU«*:%^MxL5t, y^ 

;vM.mm-^<oi^itP5±m<Dzf y - KT i> h (^^^tti d 

tbTfi, y^^/V-fkb Kn:3rv'h/^:3i>' (BHT) , h 
y ^^'v'/VT 5 >' (TBA) iSr#lf ii^-t'^S. 
I 0 0 7 1 1 3f:%BJtc*5V'»T, Sftfatt^^-f/WAi LT 

git56fe»c J; ?) MM L-fc-fe/v p - ;^ T -fe X- h 7 /V A 

h L vftmhmm (eat, k-:/ t v> 

3 ~ 1 2 CD^ h i^, 3 ~ 1 2 CO j:;^ 

u-rt'>-ct J;v\ m— r/K -{r h visJitJ^rt^^x/KO'g- 
BgS (-r/ii^tj, -0-, -co-isXXJ^-coo-) 
<DV'>-rti/*»Sr2oW±^-t-5'fl:'&ifet, ^^^jSEt UT 



30 Vo 



40 



50 



(00 7 21 ^mm-^Wni)^ 3 ~ 1 2 ©31— X/W|l<O0iJ{c: 

j.i^^Vat^V, 1. 4-v'::i-=3f-y-V, 1, 3--:^:^^^ 

-/VdS-^itbS. ^3gJ^,^iC*5 3 ~ 1 2©<5r hV^tOffd 
ten, r-feh>', '^^/vai'f-v'l"^ K i^, v'ai^-'V'S^ h 

/Wv-^^D-^^iJ-y V;5S-^*lx5„ i^*M^m^53~12 

/wy— h, '<>'^/V2h/vy— h, y '^^/VT-fe-r— H , ^ 

2tt«a±(0'B-«g**>^-t-5*^^i«©i?*Jl-fi, 2-31 
(,dE-i/-3i'?^yW7-)rx— 2 -y h^v'ai:? y— ^WjoJ; 
0^2-^ ^=¥v^3^^5'y-''^^i5^^i^5>, /^^y>--(kJ^•(b 

(4, 2 5~7 5^/V'%-efo5:ii:*5jif^u<, 3 0~7 
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[00 7 3] wiE K-7*©pMf±^ mtS(ommmm (y 
t«)jKy -v— (Tjjfti^tti o~4 o®»%-e*>5«>ds*f* 

L<. 1 0 — 3 0KS%T'fc5O;i5j;!9^^b(,N„ 

^\c\-t. S&iEUfc. U'i?-7'— >3 

itfE K--7'f±. fifa (o~4o"C) -e^Ky-^-t 

<f*6 0~2 0 Ot:t?*>?)s $6)fC»*U<tt8 0~1 

1 cc-cfes. 

[0 07 4] «-^5>^i^i*m^S-a- U-C*»b^»CAtl.T 

co^gtt^^SrSEA UTSIg^injl1-5 :i t f>^X^ 5o 

[007 5] tf^mmmm^ix v . mmimm^-n 1 1> 

»±> CLO^-g-l^f tci 0~4 0^S%^*tt5J:5»c|^ 
m-r^:iti>m-iL<. 1 o~3 ogl:%-Cfe.5w 



(16) 

^Ao^fl^^iP L -c*5i/ •'T t> J; V \ 
[0 0 7 6] ^-g-#?Sr- 10 0 1 Ot: (j>f* 

b<f±-8o- — 1 0*0. $e>^c^f* b<f±-5 0 — 

2 0*0. L<f±-5 0- — 3 0*0 {Cj^iPi- 

5. J^tt. fiRjKLtf, K7-<T-f;^ • (- 

7 5X:) ^?^*PLfcv'3^^l->-^y ='->'i'^?S (-3 0 
~-2 0'C) l^-eillffiT-^So rcOJ: 5(cf^ip-t-5i:> 

10 }^*Pi^g[tt. 4'C/55-£JlJb-T?*>5wi:*s»*L.<, St: 
/5^ti±T-fo 5 r i S 6> L < . 12 'C/^i-eA± 

1 0 0 0 0'C/fJ>!6SS^6<)*±RB-Cfc 9,10 

0 0*C/S>*sa$ff«)*±R-^*> 9 . ^ UT 1 0 O'C/'S? 

[0 0 7 7] Cltv^0~2 0 0'C ($7-*L<(± 

20 0~1 5 0*0. $?>i::jifSU<{iO~l 2 0*0, *t» 

^L<(±o~5o*C) \ztam.-ri t . {--fe/v 

tt, 4'C/W±-efc5:ii:;JS»4U<. 8X:/^^U± 

-efc5rt*s$f,tciifsu<, 1 2'C/'^)-et±-^?fc5r 

1 0 0 0 o°c/'mmwi^/i±mxh •? . i o o o"c/ 
«3>dsft$ff6<?/j:±Pfi-ei5 fj . ^ LT 1 0 o'c/'mmms^ 

[0 0 7 8] }^mmmmzis\,^xii. i?tmm(omm\zj: 
^jptaNF©i^jGEi-5i:, mmf^m^mM-t^:^tii)ixt 
(ft-fk^ : 6 0. 9%. ^m^mm-tm 299) sr;^ 

n^mm^ J: f ^ 5^/i'T-fe7=— h +(citfi¥ Lfc 2 0 

%(Dmm^i. TTi^ik^i^Mmm (dso tci^t, 3 

1 0'CS«<DiaSfc:*IIW-t-5£-M;is*)5. t 
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(0 0 7 9] jjnd, LfcmjfB v-^^. 

55-S*s 1 8 ~ 3 5 % Jfes J; 5 tcjeftSrSUSt- S ^hi^ 

J:Uf|^:j!fe:*^fe^co^^-c^i. *B<^I1F2 3 3 6 3 1 o-§-. 
|r12367603-§-. I^2492078#. 1^2492 
977-§-, 1^2492978-i-. Ik)2607704-§-. 
1112 7 3 9 O 6 9-^, 1112 7 3 9 0 7 Q-g-. W^'^^^ 
40731 11736892 %<D^^U'^. 
5-4554 Ir149-5614#. mW^<o 0-1 
76834 ID60-203430-§-, 11162-11 
5 0 3 5-g-©#<i^^{c:fB«;iSfe5. 
[00 8 0] StrgS K— yfi. *ffija*!iS l O'CWTO K 

100—16 0'C*-e^3!feia*Sr^x:fciSjajH-C^ 

jSfeU; #^^5-1 7 8 4 4-§-4if^lri5^;eiSfo?)„ ::co 

/Wtt- 5 t i^'Bmx' h 5 o 

(008 11 m-^itnmti:?) mi^ttaiun<Dmm 
ma^m^i^) k-^st/bv^t. 2J5u*±oflESEiKSrsajt 

-t-^Srt t>t?^S„ ^^^^<735itT;^(6H-M|Jj§5r 

•&tf^Ji£S:^:H^Hi5«D36 $-&-C«® 5 :i t Jc: J: 9 H 
Iffi. . i^raaS 61-158414 1 - 

1 2 2 4 1 9 -§-. !^m^ 11-198285^/^ if 

0iJ;ttf#^BH4 4-2 0 2 3 5 ^^$gJc:iE«$HTV^5 

:^?fe*5]if£:T?# 5, © J: 5 tas UT»ft@1-5^-a-. 

hSSr^t^-Ctiv^ -7 5/ h^*>J:V/-Ky-7— tdo 
l^-C»iit#^¥l 0-4 4 3 2 7#^#tcS5®$*V-CV^^ 



1 6 2 6 1 7^43f«»C|3«<Die5feg-fe/vn-;^T-fex- 

^r^^m^J^Jf mi-:: i: -t?«St5S31S&±»f 5 r t <>-C't 

(0 0 8 21 r(Oj;5}cLT»5t®^. /-^vKSfcflK^ 
A±;4^e>7^'/WA$:|yi5tiP . ClixSr 7 O^C— 2 0 O'er- 
0. imFr^*-b3l$FBldWtT^j!^b. Ja@^?fi|4*teT 
*-fr-5. Sifi^?[fl»S:2%WT*-C(ST^ii:6©dS»4 
10 Li/^ UliL. :i<OJ:5trUTSa^Ufc*gttO. 5m~4 
mdJif^K. 0. 7 m~ 3 m*? J; 1 m~ 

2. 5m/i5§^tiif*UI/''o ff^tt4 0~3 0 0 Mm*5 
»*L<. 50~250ixm*SJ:t)jf^l,<. 60~2 
0 0Mmi5$^>»c»*UV\ :7^/WA<03yiigili'ttH8 
0%W±iSiif*L<, 8 5%£JlJ:;6Sj;i9$f^b<. 9 0 

[008 31 memwimM:^\^ii'^xnhirvtz.-^f^^- 

0 nmJclfcVT. 1 0 5 nm~3 0 0 nm. J; 9 $f * U 
20 <f±l 1 5nin~2 0 0nmJ&CTx $6)(c:Af*L<«l 

2 5 nm~l 8 0 nmKATfc'^^5«tc:iS#i-5o 

= (nx-nz) / (nx-ny) *s i . lS:S;t3« 
Tt?fe5wt*si!F^L< . J:!3if*U<fil. 35rll;t 
2. 5aT> SbtC^f*L<f41. 5SriS;t2. 2etT 
T?fe5. NZ»iJ?;5(^:^l^i:D5l*3©MJf^<DJtT-*>?). 
EplbJP^*|SlOElfili:®rt(Dgaifi]<DJt-C*»5. NZ;55* 

[0 0 8 41 :i<oXbf£W-^W.\^\^X\^^^-7^j\'J^^m 
mWiii2n<r>~y^n -/i'Bat?aiP{B«c?JliS4rAP<a!lro 

Fa^P!i$r$^< \^xmw-r^<otimie.v\i\ —nm^. m# 

^~!^fm^^'m< LTlffri-5i:. ^-;'^''r>'^S^»c: 
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f^(Dmm ^Lt Lfci:tl-> 0. 3SL/W^2»c:i- 
-5^t#»SU<, 0. 4^L/W^1. 7dSJ:«?»* 
L<. 0. 6gL/W^l. 5;!iS$P>lC*f4UV\ #^ 

[0 0 8 5] r<0^t-^S'^'l'>'SrS>*JU-Cffi#i-5 
-^ffSlci-Sfe*. »*b<'fcv\ 

0%i:i-?><7>/^|5^^*U<^ 2. 5%~8%t-r50;JSJ: 
(00 8 61 ^7K*SrBufa«Blltc^S-t-5;ft:J6{c. mW 

TKiatteCC-l 0 0t:;6S»*L<, J;(?»*U< 

f±7 ot;~i 0 ot;, $e)t::ff*u<«:8 ot:~i 0 0 

>6SB^fE®ffl-efe57K«rt^iJ*L-<ttO. 1-2 O^J- 
ra. J;i3»^U<ttO. 2~10^5-H, $fcJci?*L< 

■C~150*C. J;'5»^L<tt7 ot;~i 4 or. $t 
tcif* U< tt7 5*0—1 3 O'C-C. te^®^*s»*U< 
Ji7 0%~l 0 0%. J:9»* L.<tt8 0%~1 0 0% 
UiT. $e>»C$f* L<H8 5%— 1 0 0%iiiT<^7K^«, 
lC.»4lx<f*0. 1-2 05)-Fb1. ±'9*?* U<l±0. 
2~10^)-Pb'3. $P>»-AfSb<tto. 5-5^Kd<y-v 

(00 8 71 B.m.^tz.\±im%m%.\^m^^ii^\-i.'^v.^ 

\z.iiiX-i^\-lX.\\ *K^Jc*i:»±6 OKS%e;Ji*s*d> 

(0 0 8 81 -^Tk-^SrtfflS^iffli: Lfci^. -Ir/Vn-;^T 

;65 7 0-C~ 1 2 O'C. J; iJif* L< « 7 5'C~ I 1 0 
'C. $fetr^!T^L<(±8 Ot;-! OO'C, i?*L<fitB 
S^Sg/JS 7 0 %~ 1 0 0 i 9 »S L < 7 5 %~ 9 
8 %. $ b ^ L < (i 8 0 %~ 9 5 %0#H^TTtf 
5. BiJlE^iaaTTtOMWli. fi^atf. rrfftW-C-f^ofc 



34 

iO^lfe-CtS. jaS^<o|i»[t±. TK^^ir^m^r^-g- 

(0 0 8 9 I ®#©^fCf±. 7W''V-i»'<^*§*rS]<0!fett<0 

/4W*b<. pSig<^ta«Sr»*b<tt5*C~3 0'C. J: 
10 t)j^4U<ttl 0*0—2 St:, M!^©lB?4-SaSr»*L 
<{±5%— 3 0%. J:!?»*L<(41 0%— 2 5%. 4^ 

at?lT5 wt>6s^!f4U<. J;t)»*U<ti2l5:~i Oife 
-efct). $t,tcif*U<»±2©~7S-Cfo5, Jtt#(±A 

U^ffif^fiJ^rtl. lf&~2fe. J:t)»*L<ttl. 2 
<^-l. 8f». Sbl^»*U<l±l. 3fi^~l. 7ig-e 

[0 0 9 01 r,ixb<^=3'7'n— /wwrapsn, ±56<ow 
[0091] roJ:5»- U-C#fc. j£#«©T-fe'9^/v-fe 

/Un— ;^7'f /V-Aro^^fiS 0 jum— 2 5 0 MmtffeS 
30 C0>}5iif4L<> 5 0 ;iin— 2 0 0 MniT'fc5ro*S<t 
*L<. 7 0 /im— 1 6 0 MniT?&'5<0;i5$6)lCjf* U 

iSlBS^roWttO. 4m— 3. 8m*S»*L<. O. 
6m— 2. 6mdSJ:t)04b<, 0. 8m— 2. 2m*s 

[0 0 9 2] 2^§ll^co{i^«^5^^a^^c*5^^-cJE:^W£ 

40 tt, feftS 5 0 nm-CS!l3tUfc^^'— 7*— ^-a (R 
e 5 5 0) *S 1 0 5 nm< R e 5 5 0 ^ 3 3 0 nm-Cfc 
?). ?Sft4 5 0nm. 5 5 0 nm, 6 5 0 n mT?SiJ^ b 
fcU^'— r — v-a VfilR e4 5 0. Re550. Re6 
5 0©Jt*5^tt-?-'n0. 5 <R e 4 5 0/R e 5 5 0 < 
0. 98. 1. 0 1< R e 6 5 0/R e 5 5 0 < 1 . 3 
5T-fc-5:ii:^5»*bV\ X<Otlf^L<{±0. 6<Re 
450/Re 5 5 0<0. 9 6. 1. 0 3<Re650 
/Re 5 5 0<l. 2 5-efel3. J: t) Jf* L < f± 0 . 7 
<R e 4 5 0/R e 5 5 0 < 0. 9 4. 1. 0 5<Re 

so 6 5 0/Re 5 5 0<l. 2Vh^o U'^— r — Vs^ 
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[0 0 9 31 ±!E(^»»c U-C^^M U 

Tti> #1132 0 0 0 — 24 1 6 2 7 •§-<4'i»*5<ti;«#ia 2 

001-350018 ^^^^i-. i/n -;0:m*aai-o 

^^Tfii»M 2000-43202 -^<2ir^^tC. Alil^ttS 
lCOV^-CI*#ea¥l 0-1 5 1 7 0 9 -^^i^^^lClE^feO 

[0094] / /VJJ^/V^^J^^^i^ 'f ^V'-^roSffiM 

n-zwoDTK^te (iica%~3 ofcsro) srm*b. 

[00 9 5] Sfiffi*A«^lt L-Cf±> ^l«tt»-'Sn. 

fi-a-^*:, Tjf y t*=/i'T/i'=¥/v:i^— T'/w /Kyr^yi'— 

v'tttfla t y ^ 2 b '^i 5 t » , niztf df- 
HiiTKyrS KW2ig;i-b'i5t<!0^j:if5rffl''^'5>^'!:*^ 



55 

rtvf>co1g^^pJS. *6iF?fijJg«?i*^tt. 1 ~4 0 M 

(0 0 9 61 M#7-r/vAi: UT-t/i'D — ;^T-lr-7— h 

P V A) t AStBSf^ffl U^^*S8fc#* 
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